Hyperprolactinemia due to a pituitary adenoma is a rare cause of erectile dysfunction (ED). The prevalence of clinically apparent prolactinomas is reported to be from 6-10 to 50 per 100,000. A few reports have been published of prolactinoma presenting with ED. Here, we report a rare case of a young man who presented with ED as a chief complaint and who was diagnosed with a huge prolactinoma, and we discuss a related fertility issue.
Introduction
Prolactinomas account for between 25% and 30% of functioning pituitary tumors, and they are the most frequent cause of chronic hyperprolactinemia [1] . Hyperprolactinemia due to a pituitary adenoma is a rare cause of erectile dysfunction (ED) [2] . A prolactinoma is likely to be present if the patient's serum prolactin level is greater than 250 ng/mL, and a level of 500 ng/mL or greater is suggestive of a macroprolactinoma [1] . The physiological consequence of hyperprolactinemia to a pituitary adenoma is hypogonadotropic hypogonadism caused by suppression of pulsatile gonadotropin-releasing hormone (GnRH). Pituitary adenomas can be classified as microadenomas (diameter ≤ 10 mm), macroadenomas (diameter > 10 mm to ≤ 40 mm), or giant adenomas (diameter > 40 mm) [3] .
Approximately one-third of men with hyperprolactinemia may have a pituitary macroadenoma, and these men often exhibit mass effect symptoms, such as headaches and visual field defects [4] . Hyperprolactinemia is a rare cause of male sexual dysfunction although this dysfunction is reversible and can be controlled by medical treatment. If very large, a pituitary tumor may lead to serious endocrine and visual complications. The most common treatment for pituitary macroadenomas is surgical resection using a transsphenoidal approach, and the most common surgical complications are meningitis, leakage of cerebrospinal fluid from the nose, and hormone deficiencies [5] . In this study, we report a rare case of a young man who presented with ED as his chief complaint. We describe our identification of a macroprolactinoma and discuss the possible effects of macroprolactinoma surgery on fertility.
Case report
A 32-year-old male patient visited our andrology clinic with a chief complaint of ED. His libido was normal, but he had difficulty attaining and maintaining a rigid erection, and he also reported ejaculatory failure and stated that his symptoms had worsened over the previous 10 years. He was planning to get married and requested an eval-uation for fertility and impotence. A physical examination indicated that the patient was healthy-looking and had a normal appearance, with a height of 166 cm and a body mass index of 26.1 kg/m 2 . He had a normal male pattern of facial, body, axillary, and pubic hair, and he displayed no gynecomastia. Examination of the external genitalia indicated a normal stretched penile length of 11 cm. The testes were normally positioned in the scrotum, had normal consistency upon palpation, and were normal in size (16 mL each). There were no evident abnormalities of the epididymis or the vas deferens. There was also no evidence of hypertension, diabetes, reduced muscle strength, malformation, neurological symptoms, or visual disturbance. The patient's International Index of Erectile Function-5 (IIEF-5) score was 8, indicating moderate ED. He had normal levels of serum follicle-stimulating hormone (2.43 mIU/mL; reference range, 1.5-12.4 mIU/mL) and luteinizing hormone (1.29 mIU/mL; reference range, 1.24-8.62 mIU/mL) and low levels of testosterone (1.14 ng/mL; reference range, 2.49-8.36 ng/mL). His serum prolactin level was greatly elevated (1,008.68 ng/mL; reference range, 4.04-15.2 ng/mL). Semen analysis showed that sperm concentration (78 million/mL), total motility (44%), and strict morphology (4%) were normal. Based on a diagnosis of hyperprolactinemia, we performed magnetic resonance imaging of the brain. The results indicated the presence of a 34.44 mm × 33.61 mm × 32.06 mm lobulated and enhancing mass in the sellar and suprasellar area, without involvement of the optic chiasm ( Figure 1 ).
We diagnosed the patient with a pituitary macroadenoma, and an endocrinologist recommended surgical removal using a transsphenoidal approach to control tumor growth and prevent neurological sequelae. Because the patient was planning to get married in the near future, we recommended sperm banking for fertility cryopreservation before surgery. Pathological diagnosis confirmed the presence of a pituitary adenoma. A follow-up appointment 24 months after surgery indicated that the patient's serum prolactin and testosterone had returned to normal levels of 12.8 ng/mL (normal range, 4.04-15.2 ng/mL) and 3.46 ng/mL (normal range, 2.49-8.36 ng/mL), respectively. Additionally, the patient's erectile function had improved, with an IIEF-5 score of 19.
Discussion
We report the case of a young man who presented with ED as a chief complaint and who was diagnosed with a macroprolactinoma in evaluation of hyperprolactinemia. We recommended sperm banking for fertility preservation before transsphenoidal approach surgery to treat the macroprolactinoma. Endocrine disorders only rarely cause ED, and the prevalence of hyperprolactinemia in men with ED ranges from 1% to 5% [2] . Buvat [6] reported a low prevalence of marked hyperprolactinemia (0.76%) defined as a prolactin level higher than 35 ng/mL and a low prevalence of pituitary adenoma (0.4%) among 3,265 patients who presented with ED. Hyperprolac- tinemia can directly influence spermatogenesis and steroidogenesis by acting on prolactin receptors present in Sertoli cells and Leydig cells in the testes [7] . Hyperprolactinemia also induces hypogonadism by interfering with the secretion of GnRH from the hypothalamus [8] , which may give rise to ED, decreased libido, and poor semen quality. Studies of semen quality in patients with hyperprolactinemia showed reduced sperm quality, but their results diverged with regard to sperm count, with a mean sperm concentration of 6 million/ mL [9] in one study and 30 million/mL [10] in the other. Our patient exhibited markedly high serum prolactin (1,008.68 ng/mL) and low serum testosterone (1.14 ng/mL) levels, and his chief complaint was ED with normal libido and normal sperm quality. The mechanism by which normal sperm quality is maintained in hypogonadal men is not clear; however, despite the low serum testosterone discussed in our report, the combined effect of intratesticular testosterone and follicle-stimulating hormone may be sufficient to induce normal spermatogenesis. Additionally, the duration of the testosterone deficiency may impact sperm quality. However, intratesticular testosterone or the duration of the testosterone deficiency were not assessed in this patient, which is a limitation of this report. Approximately one-third of men with hyperprolactinemia have pituitary macroadenomas, and these individuals may demonstrate mass effect symptoms, such as headaches and visual field defects [4] . Late diagnosis of a giant pituitary adenoma can lead to permanent neurological complications, such as visual field defects. Men with hyperprolactinemia may present with ED, decreased libido, infertility, gynecomastia, decreased bone mass, and galactorrhea [11] . Thus, the clinician should investigate the possible presence of headaches, galactorrhea, decreased libido, ED, and visual field defects in patients with hyperprolactinemia.
Clinicians may treat a prolactinoma with a dopamine agonist, such as cabergoline or bromocriptine, or with transsphenoidal surgical excision [4] . Most prolactinomas are benign, and microadenomas can be controlled with drug treatment. Pituitary macroadenomas often require surgical resection, and transsphenoidal surgery can achieve normalization of serum prolactin levels in 65% to 85% of patients with microadenomas and 30% to 40% of those with macroadenomas [4] . Recent advances in surgical and endoscopic procedures used for the resection of macroprolactinomas have decreased the invasiveness and potential morbidity from surgery; however, surgical removal of a huge pituitary mass may still lead to complications such as meningitis, leaking of cerebrospinal fluid from the nose, and pituitary hormone deficiencies [5] . A study aiming to evaluate the hypothalamic-pituitary axes of 83 patients who underwent transsphenoidal surgery for pituitary adenoma reported that by 3 months postsurgery, one patient had developed hypopituitarism [12] . A retrospective review of 519 patients who underwent pituitary adenoma resection using an endoscopic endonasal approach reported that the incidence of new anterior pituitary insufficiency after 2 months was 3.1% (n = 16) [13] . Loss of a functional pituitary gland due to surgical removal could induce permanent hypogonadotropic hypogonadism, leading to male infertility, including azoospermia. Therefore, hypopituitarism as a potential complication of surgery should be discussed with the patient as part of the decision-making process.
Although endocrine disorders only rarely cause ED, evaluation of the levels of prolactin and other serum hormones may be recommended in otherwise healthy men who present with ED and decreased libido. If the patient is of reproductive age, then sperm banking for fertility preservation should be considered prior to surgical treatment of a pituitary adenoma.
